Dissociating cognitive deficits involved in voluntary eye movement dysfunctions in Parkinson's disease patients.
In an attempt to distinguish and define the altered cognitive processes associated with Parkinson's disease (PD), we examine and try to dissociate the components of an effective voluntary saccade: (1) the planning and execution of a voluntary saccade; (2) the suppression of reflexive eye movements; and (3) the working memory processes required. We tested 14 PD patients (off their medications) and 11 control subjects on antisaccade (AS), delayed antisaccade (DAS), and remembered antisaccade (RAS) paradigms. The three tasks required identical responses, each task only differing in a single manipulation for direct comparison--a delay period was added in the DAS, and the target was removed during the delay period of the RAS--allowing us to study the specific cognitive processes involved in the execution of a voluntary saccade. Voluntary saccade response times were longer in the PD group compared to controls on all three tasks, suggesting difficulties in voluntary saccade execution. Furthermore, PD patients showed difficulty suppressing reflexive saccades (increased number of errors in the AS task and increased number of disinhibitions in the DAS task). Finally, our study did not show significant differences in either response time or error rate between the RAS and the DAS tasks for either control subjects or PD patients. In sum, we report evidence for voluntary saccade execution deficits together with problems inhibiting reflexive saccades in Parkinson's disease patients. These findings were correlated with each other and disease severity, suggesting that eye movement measurement may be a useful tool for studying higher cognitive function.